Abstract -In this paper, voltage quality improvement is analyzed in case of Superconducting Fault Current Limiter (SFCL) installed in grounding line of main transformer in power distribution system. First, a resistive-type SFCL model is used. Next, Korean power distribution system is modeled. Finally, when SFCL is installed in the starting point of feeder and grounding line of main transformer, voltage qualities are evaluated according to various fault locations and resistance values of SFCL using PSCAD/EMTDC. The voltage quality results in case of grounding line are compared with the voltage in case of feeder.
Introduction
Superconducting Fault Current Limiter (SFCL) has been developed in the world and applied to substation of power distribution system in Korea. SFCL can limit the fault current in power system using the increased resistance caused by quenching characteristics of superconducting elements. In addition, SFCL can improve voltage quality not only in faulted phase but in non-faulted phase when a 1 phase to ground fault is occurred.
The assessment method of voltage sag using the Information of Technology Industry Council curve is presented in Reference [1] when SFCL is applied to power distribution system. The parallel connection of radial systems via the SFCL which can make voltage dips less severe is presented in Reference [2] . The improvement of voltage sags caused by decreased fault current is presented in References [3] and [4] . These studies dealt with the voltage sags in the power distribution system with SFCL. However, voltage quality such as voltage sag and overvoltage in faulted and non-faulted phase has been not dealt with.
In this paper, we assess the impact of SFCL on voltage quality when SFCL is installed in the starting point of feeder and grounding line. In Section 2, a resistive-type SFCL used in this paper is explained. In Section 3, power distribution system model is explained. In Section 4, we evaluate the voltage quality of each case according to the fault location and resistance of SFCL. In conclusions, finally, we propose the location of SFCL considering voltage quality.
Superconducting Fault Current Limiter
Many types of SFCL has been developed such as resistive-type, reactive-type, hybrid-type, and so on. In this paper resistive-type of SFCL is used because this model can decrease fault current effectively [1] . The used resistive-type SFCL model is represented as eq. (1) where   and   represent the impedance being saturated at normal temperature and time constant, respectively [1, [5] [6] [7] [8] [9] [10] [11] . Also   ,   , and   represent quench-starting time, the first recovery-starting time, and the secondary recovery-starting time, respectively. Until now, the location of SFCL is proposed to the starting point of feeder or the secondary side of main transformer in many papers. Thus, we first install the SFCL to the starting point of feeder. 4. Voltage Quality Analysis through Case Studies 
R t t T t t t R t a t t b t t t a t t b t t
< ⎧ ⎪ − − − ≤ < ⎡ ⎤ ⎪ ⎣ ⎦ = ⎨ − + ≤ < ⎪ ⎪ − + ≥ ⎩ (1)
Conclusions
In 
